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Recommended Specifications for Microchemical Apparatus

Carius Method

Committee for the Standardization of Microchemical Apparatus, Division of Analytical Chemistry,
American Chemical Society

_GLAZED
r—'r AL STEYERMARK, Chairman, Hoffmann-La Roche Inc., Nutley, N. J.
- H. K. ALBER, Arthur H. Thomas Co., Philadelphia, Pa.
M- V. A. ALUISE, Experiment Station, Hercules Powder Co., Wilmington, Del.
o E. W. D. HUFFMAN, Huffman Microanalytical Laboratories, Denver, Colo.
o E. L. JOLLEY, Corning Glass Works, Corning, N. Y. -
. J. A. KUCK, College of the City of New York, N. Y., and American Cyanamid Co., Stamford, Conn.
o J. J. MORAN, Kimble Glass, Division of Owens-Illinois Glass Co., Vineland, N. J
b C. 0. WILLITS, Eastern Regional Research Laboratory, Philadelphia, Pa.
i g ECOMMENDED specifications more than :3;5° (]) fronlxl t}l:e ogefatmg tempetx;ature. [Thg
- : : temperature of an electrically heated furnace must be maintaine
| : o for microchemical apparat}l s used at 310° C. with 100 volts (minimum).] The furnace temperature
Lo In qarbon-hy drogen, Dumgs n.1trogen, should be adjustable. A device that shows when the furnace is
e halogen, and sulfur determinations (3) in o;l)leration and a temperature indicator should be provided.
! and in the micro-Kjeldahl nitrogen de- b Tk e ft;rnage n}llust be equipped lWit';h safety devices to confine
| i termination (&), for the all-metal needle roken glass in the event of an explosion.
- valve of the Hershberg-Southworth type Combustion Tubes (Bomb Tubes). Recommended specifica-
2 ! (4), and for a new design of rubber tions for the combustion tubes take into account thefact that the
o stoppers for microchemistry (2), as well details of the procedure vary, particularly in the amount of fuming
. as the proposed program for the future nitric acid used. Accordingly, two types of tubes are recom-
i ' (1), have been published. This report mended—heavy-walled and thin-walled. The type of glass-to be
Co includes recommendations for the com- used is specified below.
P bustion furnace and two types of com- . . . . .
oo busti bes f h iero-Cari The specifications are designed for a maximum ogeratmg
DIl e Tokness ustion tubes for the micro-Carius  temperature of 300° C. The length of the sealed tube between
Uil MusT BE SAME procedure (halogen, sulfur, arsenic). the bottom and the start of the taper at the shoulder should be
v Y ""Fgc"-" 150 to 175 mm. for the heavy-walled tubes and 180 to 210 mm.
U R e Combustion Furnace. A portable fur-  for the thin-walled type.

= nace suitable for conducting the reac-

tions in the Carius procedure should

Figure 1. Com-
have at least four wells of approximately

bustion Tube

The glass should have a coefficient of linear expansion not
exeeeding 0.0000040 cm. per cm, per 1° C., with a softening point
of 820° % (Corning Pyrex 7740 or equal). Tubes at one end
should have a closed round bottom of
about the same wall thickness as the

side walls and at the other end should

Table I. Recommended Specifications

Length of Sealed Volume of HNOQ3
Tube between (SK. Gr. st 60° F.,
P!

be open and glazed. Tubes must be well
annealed. The thickness of the wall and
the length depend upon the volume of

Combustion Wall Bottom and Start of proximatel thot )
Tube Thickness O.D. Length Taper at Shoulder 1’%) Y Temp. nitric acid used.
Mm. Mm. Mm. Mm. Ml °C. Table I gives the recommended specifi-
Heavy-walled 2.3 0.3 13 0.8 210+ 10 150 to 175 More than 0.3 250 ati
: (volume should cations.
not exceed 0.7)
Thin-walled 1.2 +0.2 13 £0.7 240 =10 180 to 210 0.3 or less LITERATURE CITED
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16-mm. inside diameter and 225 mm. long. The wells should be
#held at a fixed|inclined position of approximately 45° or should
be adjustable. | A device for pushing the combustion tubes from
the individual wells should be provided.
The temperature in the wells must be maintained at approxi-
mately 310° C.; the temperature at any point should not vary

(3) Steyermark, Al, Alber, H. K., Aluise, V. A,, Huffman, E. W. D,
Kuck, J. A., Moran, J. J., and Willits, C. O., Ibid., 21, 15655
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